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July rB, zoo3

Christine Kump-Mitchell, P.E.
Hazardous Waste Program
Missouri Department of Natural Resources
7545 S.Lindbergh, Suite zro
St. Louis, MO 63125

Subject: Meeting Agenda and Results
CorrectiveAction Work Plan - Addendum 3
Indoor Air Quality Assessment
Modine Manufacturing Company
Camdenton, Missouri

Dear Ms. Kump-Mitchell:

CHzM HILL is submitting this package of material on behalf of Modine Manufacturing
Company (Modine). The package contains an agenda tbr our upcoming meeting later this
month an9 an analytical summary table presenting the results of the indoor air sampling
conducted in iate March of this vear.

A" 4" summary table illustrates, the indoor air concentrations at the Camdenton facility are
well beiow any established occupational exposure limit. Modine considered: (r) Permisiibie
exposure limits (PELs) estabiished by the Occupational Safety and Health Administration
(OSHA), (z) Threshold Limit Vaiues (TLVs) established by the American Conference of
Governmental Industrial Hygienists (ACGIH), and (3) Recommended exposure limits
(RELs) established by the National Institute for Occupational safety and Health (NIOSH).
Modine selected the smallest value published by these organizations for comparison to the
indoor air concentrations measured at the faciliqv in Camdenton. Based on the comparison,
the Resource Conserv'ation and Recovery Act (RCRA) Environmental Indicator (EI) for
Human Exposure under control has been met at the camdenton Faciliw.
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Agenda

lndoor Air Sampling Results
Modine Manufacturing

Camdenton [Vlissouri Facility
Taum Sauk Conference Room

IVDNR Office - Jefferson City, tMO

Date July 24,2042 Time '10:00 AIU CDT

Participants: Modine [/anufacturing, Hamilton Sundstrand, CH2M HILL,
SECOR, IVIACTEC, MDNR, US EPA Region Vil

1) lntroductions

2) Purpose
. Obtain concurrence that the Resource Conservation and Recovery Act

(RCRA) Environmental lndicator (El) for Human Exposure Under Control
has been met at the Camdenton Facility.

3) Presentation
. Background
. El Considerations in Workplaces
. Air Sampling Results
. Conclusions

4) Discussion

5) Path Forward



Detections Table
lndoor Air Quality Assessment - Modine Manufacturing Company

Sampling Conducted March 19th - 20th 2003

Notes
J = The analyte was positively rdentified but the reported value is estimated.
Occupational Exposure Limit value is the lowest of the OSHA PEL, ACGIH TLV or NIOSH REL
OSHA PEL = Occupational Safety and Health Administration Permrssible Exposure Limit
ACGIH TLV = American Council of Governmental Hygienists Threshold Exposure Limit
NIOSH REL = National Institute for Occupational Safety and Health Recommended Exposure Limits
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ResulU
Occupational

Occupational
ExposureResult

I Method Ana Lab QField lD Description Limit Lim
Office wing
conference
roont

TO14
TO14-SlVr
TO14

lvlethylene chloride
Tetrachloroethene
Trichloroethene

1.13

o2
146

0.005
0.001

0 029

25,000
25,000
50,000

t\4D-AS-01

TO14
TO14
TO14-StM
TO14

Office wing
restroom
sink area

Methylene chloride
Tetrachloroethene
Trichloroethene

OBB J

064J
0 517

61 5

200 000
25,000
25,000
50,000

0.000
0 003
0 002
0.123

MD.AS_02 ecis-1,2-Di

TO14-StM
TO14

Tetrachloroethene
Trichloroethene

0.578
46.7

25,000
50.000

0.002
0.093corner

MD-AS-O3 NE plant

Training room TO14-SlM
near chem. fO14

Tetrachloroethene
Trichloroethene

0.443
565

0 009

25,000
50,000
1,000

0.002
0 113

0 001

MD-AS-04

I chloridearea TO14-SlM
Center of
plant near

TO14-StM
TO14
TO14-SilV

Tetrachloroethene
Trichloroethene

0.602
42.2

0.015

25,000
50,000
1,000

0 002
0.084
0.002

t\4D-AS-05

Vin chloride
S end of plant TO14
in historical TO14
degreaser TO14-SlM
location TO14

cis-1,2-Dichloroethene
Methylene chloride
Tetrachloroethene
Trichloroethene

0.62 J

0.81 J

0.528
34.6

200,000
25,000
25,000
50,000

0.000
0.003
0.002
0 069

MD-AS-06

OUTSIDE
SA[/PLE

Tetrachloroethene
Trichloroethene

0.053
0.204

25,000
50,000

TO14-SlM
TO14-Sttvt

0.000
0.000

MD.AS-07

Tetrachloroethene
Trichloroethene

0 582
42.7

0.015

25,000
50,000
1,000

Duplicate TO'14-SlMl

of tvlD-As-os TO14
TO 14-SttU

0.002
0 085
0.002

tVID-AS.O8

Vin chloride
loroethene 0 025 50 000TO14-StM 0.000[\4D-AS-B1 Blank

Results table 7 18.xls
7 t21t03
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TABLE
Calculation of Risk-Based Concentrations in Ambient (or lndoor) Air - Worker Exposure Scenario

EXPOSURE PARAMETERS UNITS VALUE
Target cancer risk TR 1E-0s

Target Hazard Quotient THQ 1.0

Body weight, adult (kg) BW 70

Air breathed (m3/d) IRA 20

Exposure frequency (d/yr) EF 250

Exposure duration (yr) ED 25.O

Averaging time - carcinogenic (yr) ATC 70

Averaging time - noncarcinogenic (yr) ATN 25.0

Chemical Screening Levels in Air (mg/m3) Screening Levels in Air (ug/m3)

Final Screening
Level in Air

(ug/m3) Basis
lnhalation

Slope Factor
(kg-day/mg)

lnhalation RfD
(mg/kg-day) Carcinogenic Noncarcinogenic Lowest Value Carcinogenic Noncarcinogenic LowestValue

trichloroethylene 2.OOE-O2 1.00E-02 7.2E-03 5.'tE-02 7.2E-03 7.2E+00 5.1E+01 7.2E+OO 7.2E+OO 1E-05 ELCR
cis-1,2-dichloroethylene 1.OOE-O2 5.1E-02 5.1E-02 5.1E+01 5.1E+01 5.1E+01 HQ=1
vinyl chloride 1.54E-O2 2.86E-O2 9.3E-03 1.5E-01 9.3E-03 9.3E+00 1.5E+02 9.3E+00 9.3E+00 1E-05 ELCR

worker_air_RBC_modine.xls
Worker RBCS7t21tO3 Page 1 of 1



Field lD Descri

IUD-AS-02 Office wing
restroom
sink area

MD-AS-06 S end of ptant
in historical
degreaser
location

1014 Trichloroethene

IVID-AS-04 Training room TO14-SIM Tetrachloroethene
near chem. TO14 Trichloroethene

area TO14-StM chloride

o

Ana lVAna

TO14 cis-1,2-Dichloroethene
TO14 tVethytene chtoride
TO1 4-SlM Tetrachloroethene

TO14 cis-1,2-Dichloroethene
TO14 Methylene chloride
TO 1 4-SlM Tetrachloroethene
TO14 Trichloroethene

rii\ ir ' fiO rii. . ,.rlV\;;t\ru F,i K1-'u'rji

Result Result

0.88 J

0.64 J

0.517
61.5

0.443
56.5

0.009

3
145

0.05

0.62 J
O.B1 J

0.528
34.6

0.582
42.7

0.015

A+
229
0.04

a) r...-l>.,r rril I-r
EPA LC 1,OOE.O4

HQ=1

nL-
870
70

4--72

fc
4 --72

238

51 nc
870
70

4--72

70
4--72

238

3

2
4

330

2
J

4
86

MD-AS-08 Duplicate
of MD-AS-OS

TO14-SIM Tetrachloroethene
T014 Trichloroethene
TO14-StM chloride
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Evaluation of Environmental
lndicator for Human Exposure

Under Control

Camdenton Missouri Facility
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Background

An indoor air quality assessment was requested
by MDNR, ih order to demonstrate that residual
VOCs in soil at the facility achieved
Environmental lndicators (Human Exposure
Under Control)
Use of the Johnson and Ettinger model (USEPA,
2000) was originally proposed to make the EI

determination.
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Background

After further consultation and review, Modine
decided that actual sampling of the indoor air
would provide definitive numbers related to
human exposure from this pathway.

This decision to collect samples was further
supported by an October 2,2002 letter from
MDNR which indicated that a corrective action
Environmental lndicator (El) evaluation had been
completed by MDNR for the Camdenton facility.

o
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Background

The evaluation indicated that more information
was needed to determine if unacceptable human
exposure to contamination was occurring at the
Gamdenton facility in the form of indoor and
outdoor air quality.
ln response, Work Plan Addendum 3 - Corrective
Action Indoor Air Quality assessment was
prepared and submitted to the MDNR in
December,2002.
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Background

o The Work Plan specified sampling indoor air for
residual COCs found in soil:

Trichloroethene (TCE)

Cis- 1 ,z-dichloroethene (cis- 1 ,z-DCE)
Vinyl Chloride

o Modine verbally proposed comparing data to 1o/o

of the OSHA standard
o At the request of MDNR, the Work Plan presented

risk-based screening levels based on a worker
exposure scenario for data comparison.
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Background
Following review of the Work PIan, MDNR
requested additional modifications in a letter
dated Febru ary 28,2003.

Modine submitted a written response on March 3,

2003; and the following modifications were
agreed upon verbally and documented in an email
from MDNR on March 7,2003:

Collection of an ambient outdoor air sample

Addition of five constituents to the analyte list (1 ,1'DCE,
1,1 ,1 - TCA , 1,1 - DCA, PCE, Methylene Chloride)

Comparison of results to both industrial and residential
risk-based target concentrations.
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EI Considerations in
Workplaces

a EPA's Draft Guidance,for Evaluatinq the Vapor o

o

lntrusion to lndoor Air Pathwav from
Groundwater and Soils was developed for use in
residential settings and is not applicable for
industrial facilities.

o The draft guidance provides no methodology or
screening levels for evaluating potential vapor
intrusion pathways in workplaces.



El Gonsiderations in
Workplaces

a With regard to work places, the draft guidance
states:

OSHA and EPA have agreed that OSHA generally will take
the lead role in addressing occupational exposures. Since,
workers will generally understand the workplace (e.9.,

OSHA) regulations (and monitoring, as needed) that already
apply and provide for their protection.

ln general, therefore, EPA does not expect this guidance be
used for settings that are primarily occupational.
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Application of Guidance
Environmental indicators determination using the
indoor air data should be based on comparison of
results with occupational exposure standards:

OSHA 8-hr time-weighted average (TWA) Permissible
Exposure Limits (PELs) using National lnstitute for
Occupational Safety and Health (NIOSH) sampling
methods

Air sampling conducted as part of this
assessment used an approach that resulted in
detection limits that were much lower than
standard NIOSH air sampling methods

an OSHA compliance evaluation of the facility using
NIOSH sampling methods would probably not detect
concentrations in air

o
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EPA Region Vll and MDNR
Guidance

o EPA Region Vll has not developed guidance with
regard to the issue of indoor air and El
determinations in workplaces.

o The MDNR is in the process of developing the
"Risk Based Groundwater Remediation Rule"
which will address multiple media including
indoor air,

o Currently MDNR has no guidance with regard to
indoor air and El determinations in workplaces.

o
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Guidance from Other
Sources

Other EPA regions are incorporating the use of
OSHA regulatory levels, of variations thereof, for
El determinations in workplaces.
Guidance from EPA Region I and an example
from EPA Region Vlll are being provided as part
of this presentation to assist EPA Region Vll and
MDNR with their decision regarding indoor air
and El determinations in workplaces.

a
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EPA Region I

o Developed informal guidance (in April 2001 ) on
Environmental lndicators determinations for
vapor intrusion pathways in work places:

To determine if indoor air is an exposure pathway with

unacceptabte risk to human health under current industrial use (i.e.,

under current ownership which operates the facility with full,

actively maintained knowledge that releases from current and past

operations exist which may contribute to current indoor air
concentrations) EPA Region 1 will use the lowest value available

within OSHA regulations (i.e., Permissible Exposure Levels (PEL)

and guidance (i.e., Recommended Exposure Levels sef by the

Nationat tnstitute for Occupation Safety and Health and Threshold
Limit Values set by the American Conference of Governmental
I ndu strial Hygienists).

o

o



EPA Region I

o EPA Region I informal guidance
To account for the added response time which may be necessary
to gain control of an environmental source of air contamination
(e.g., solvent releases into shock adsorbent flooring, or sub-floor
soils) EPA is cutting the OSHA standards and guidance by a factor
of 100, thus using 1% of the OSHA levels as the screening level to
determine achievement of environmental indicators.

Concentrations in indoor air at the Camdenton
facility fall below these 1o/" values.

o

o
a



a

EPA Region Vlll

At a RGRA site in Denv@t, a NIOSH sampling
method was used to evaluate occupational
exposure to 1,1-dichloroethene

Results were less than the reporting limits for the
method

Based on the results, the EPA Region Vlll Proiect
Manager concurred that the El for Human
Exposure Under Control was met at the facility.

a
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Samp ng
A Pre-Sampling Assessment was conducted to
determine appropriate sample locations.
Locations were selected based on:

Floor Breaches

HVAC System Service Areas

Prior Use

Six samples and one duplicate sample were
collected from the interior, one sample from the
exterior at the southeast corner of the fenced
property, and one blank sample.

ti
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Summary of Air Sampling
Results

Low concentrations of cis-l ,?-DCE, methylene
chloride, PCE, TCE and vinyl chloride have been
detected in indoor air at the facility.
Low concentrations of PCE and TCE were
detected in the outdoor air sample located at the
southeast corner of the fenced property.

Results are presented in the following table.
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Air Sample Resultg,
O5VA

o

o

Field lD Description Analytical Method Anallrte
Result
(ppbv) Lab Q

ResulU
Occupational
Exp. Limit (o/o)

Occupational
Expostrre

Limit, (ppbv)
IVID-AS-O1 Office winq TO14 et ene chloride

roethene
1.13 o.oo5 25,OOO

conference
room

TO14-SlM o.2 o.oo1 25,OOO

TO14 Trichloroethene 14.6 o.o29 50,ooo
IVID-AS-O2 Office wing TO14 cis-1, 2-Dichloroethene o.aa J o.ooo 200,ooo

restroom
sink area

TO14 Methylene chloride o.64 J o.oo3
TO14-Sltvl Tetrachloroethene o.517 o.oo2 25,OOO

TO14 Trichloroethene 61.5 o.123 50,ooo
IVID-AS_O3 NE plant TO14-SIIVI Tetrachloroethene o.574 o.oo2 25,OOO

corner TO14 Trichloroethene 46,.7 o.o93 50,ooo
IVID-AS-O4 Training room TO14-SlM Tetrachloroethene o.443 o-oo2 25,OOO

near chem. T()14 Trichloroethene 56.5 o.1 13 50,ooo
storaqe area TO14-Slt\4 Vinyl chloride o.oo9 o.oo1 1,OOO

MD-AS-O5 Center of TO14-Sltvl Tetrachloroethene o.602 o.oo2 25,OOO

plant near TO14 Trichloroethene 42.2 o.o84 50,ooo
welding bays TO14-Slt\il Vinyl chloride o.o15 o.oo2 1,OOO

IVID-AS-06 S end of plant
TO14

cis-1,2-Dichloroethene o.62 J o-ooo 200,ooo
in historical lvlethylene chloride o.a'1 J o.oo3 25,OOO

degreaser 14- Tetrachloroethene o.524 o.oo2 25,OOO

location TO14 Trichloroethene 34.6 o.069 50,ooo
IVID-AS-O7 OUTSIDE TO14-Sllvl Tetrachloroethene o.o53 o.ooo 25,OOO

SAN/PLE TO14-Sllvl Trichloroethene o.2o,4 o.ooo 50,ooo
tVID.AS-OA Duplicate TO14-Sllvl Tetrachloroethene o.542 o.oo2 25,OOO

of MD-AS-OS TO14 Trichloroethene 42.7 o.oas 50,ooo
T()14-StM Vinyl chloride o.o15 o.oo2 1,OOO

tVID-AS-El1 Blank TO14-Sllvl Trichloroethene o.o25 o.ooo 50,ooo

J : The anal was identified but the ue s estimated
Occ onal Ex ure Limit e is the lowest of the OS lH TLV or NIOSH REL.
OSHA PEL: ional S and Health tration Permissible Ex ure t
ACGIH TLV : American Council of Gor,ernmental Hygieni reshold Exposure Limit

=xposure LimitsNIOSH REL: National ute for Occu ional
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Backg rou nd Concentrations
Sources of Background include:

residual concentrations in a clean canister,
residual concentrations in the laboratory analytical
system,
volatilization from building materials in the facility or
adjacent structures,
releases to indoor air from materials brought into the
facility by employees or vendors and purchased
products that contain residual chlorinated VOGs,

releases to indoor and outdoor air from consumer
products containing chlorinated VOCs,

releases to outdoor air from industrial, commercial, and
institutional processes that use chlorinated VOCs, and

possibly volatilization from soil and/or groundwater.
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Outdoor AirlBackg rou nd
Concentrations

ln Denveut, the maximum TCE concentration
measured in outdoor air as part of the Urban Air
Toxics Monitoring Program during 2001 was 0.2
ppbv.

Several studies have shown background TCE
concentrations measured in Denver homes
ranging from 0.02 ppbv to 0.1 ppbv.

New York State has reported TCE concentrations
ranging from 0.04 ppbv to 0.2 ppbv in outdoor air
samples.
The 0.2 ppbv measured in outdoor air at Modine
is consistent with ambient background.
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Conclusions

Concentrations of VOCs detected indoors in a
workplace setting should be addressed as part of
facility's occupational safety and health program
regulated under OSHA, in accordance with EPA's
draft vapor intrusion guidance.

Concentrations in indoor air at the Camdenton
facility fall below occupational exposure limits.
The RCRA Environmental lndicator (El) for
Human Exposure Under Gontrol has been met at
the Camdenton Facility.
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